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FAILURE MODES EFFECTS ANALYEIS (FMEA) — CIL HABDWARE
HNUMBER: M3-185-BMODI-X
(DOESNT APPLY TO PMAZ/3

PASSIVE MECHANISM)
SUBEYSTEM NAME: MECHANICAL - EDS
REVISION: 1 DEC, 1996
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMEBER
LAY : ASSY, DISPLACEMENT SENS/LOCKING  33U.5325.005
. RSC-ENERGIA 33U.,5325.005
LRU :  ASSY, DISPLACEMENT SENSLOCKING --33U.5325.005-01
RSC-ENERGIA 33U,5325,005-01
SRU : FIXER 33Y,8662.002-01

RSC-ENERGIA A3Y.6552.002-M

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DISFLACEMENT SENSOR/LQOCKING (MAIN DIFFERENTIAL) ASSEMELY FIXER

REFERENCE DESIGNATODRS:

-QUANTITY OF LIKE ITEMS; 2
T™WO

FUNCTION: .

CONTAINED WITHIN THE EACH DISPLACEMENT SENSDRAOCKING ASSEMBLY OF THE
DIFFERENTIAL, THE FIXER BYPASEES THE SPRING MECHANISM TO ALLOW DIRECT
COUPLING OF THE DNFFEHENTIAL ASSEMBLY TO LOCK THE DOCKING RING IN [TE
ALIGNED POSITION. WHEN POWER 1S APPLIED TO THE FIXER WINDINGS A MAGNETIC
FIELD IS CREATED WHICH EXTENDS A ROD TO MECHANICALLY COURLE THE TWD
INDIVIDUAL DIFFERENTIAL SEGMENTS TO PROVIDE SYNGHRONIZED ROTATICH,
(LIMITING RING MOVEMENT IN THE PITCH AND YAW DIRECTIONS), THUS MAINTAINING
THE RING IN ITS ALIGNED POSITION (ALIGNMENT LN RESPECT TO TS OWN
MECHANISM). WHEN POWER IS REMOVED, A SFRING RETRACTS THE RCD-WHICH
UNCQOUPLES BOTH DIFFERENTIAL SEGMENTS, ALLOWING THE QIFFERENTIAL TO MOVE
NORMALLY.

SERVICE IN BETWEEN FLIGHT AND MAINTENANCE CONTROL:
SERYICEABILITY CONTOL, DOCKING WITH CALIBRATING DOCKING MECHANISM.
MAINTAINABILITY - h

REPAIR METHOD - NONE (REPAIRING 1N MANUFACTURING CONDITIONS ONLY).

REFERENCE DOCUMENTS: 33U.5325.005
33U.5325.005-01
33U.6662 002-01
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FAILURE MODES EFFECTS ANALYZIS (FMEA) — CiL FAILUAE MQDE
NUMBER: M8-155-BMJCS- 01
(DOESH'T APPLY TO PMAZ/I

PASSIVE MECHANISM)
. ' REVISIDNE 1 DEGC, 193
SUBEYSTEM NAME: MECHANICAL - EDS
LAV: DISPLACEMENT SENSOR/AOCKING ASSEMBLY CRITICALITY OF THIS
TEM HAME: FIXER, MAIM DIFFERENTIAL FAILURE MQDE: 2R3
FAILURE MODE:
FAILS TG LOCK
MIS3ION PHASE:
Q0 QN-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
106 ENDEAVOUR

CAUSE:

STRUCTURAL FAILURE DUE TO MECHANICALTHERMAL SHOCK OR MANUFACTURE!
MATERIAL DEFECT, OPEN WINDINGS, SHORT BETWEEN WINDINGS; MECHANICAL
JAMMING DUE TO CONTAMINATION

CRITICALITY 11 DURING INTACT ABORT ONLY? NO
CRITICALITY 1R2 DURING INTACT ABQRT ONLY {AVIONICS ONLY)? N/A

REDUNDANCZY SCREEN A) PASS

B) FAIL
C) PASS
PASS/FAIL RATIONALE:
A}
B)

FAILS REDUNDANCY SCHREEN "B" SIMCE A& SINGLE FIXER FAILING TO LOCGK
(MECHANICALLY]) IS NOT DETEGTABLE IN FLIGHT. -

C)

METHOL OF FAULY DETECTION:
SENSORS WILL MONTTOR POWER TO ALL FIXERS AND PROVIDE THE INFDHMATIDN FOR

QROUND MONITORING THROUGH TELEMETRY DATA. FLIGHT CREW WOULD NOT BE -
ABLE TO DETECT A SINGLE FIXER FAILING TO LOCK. ROWEVER, YISUAL OBSERVATION
OF THE DOCKING PROCESS MAY DETECT THE EFFECT OF A FAILURE TO LOCK BOTH
DIFFERENTIAL FIXERS.

REMARKS/HECOMMENDATIONS:
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FAILUAE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: M3-155-BM008- 01
(DOESNT APPLY TO PMA2M3
. PASSIVE MECHANISM)
THE DIFFERENTIAL FIXER ALLOWS FOR PITCH AND YAW MOVEMENT OF THE RING OMLY.
REDUNDANT WINDINGS, POWERED BY SEPARATE SOURCES, ARE PROVIDED FOR
LOCKING OF FIXER.

- FAILURE EFFECTS -

(A) SUBSYSTEM:

BOTH DIFFERENTIAL SEGMENTS WILL NOT ROTATE TOGETHER. FIRST FIXER FAILURE -
LOSE OF PARTIAL CAPABILITY TO LIMIT PITCH AND YAW MOVEMENT OF THE DOCKING
RING. NOC EFFECT SINCE THIE MOVEMENT OF THE ENTIRE RING IS LIMITED BY THE
REMAINING DIFFERENTIAL FIXER, DYNAMICS OF CAPTUREWILL BE DIFFERENT GIVEN A
SINGLE FIXER FAILURE. SECOND FIXER FAILURE - WORST CASE, LOSS OF CAPABILITY
TO ALIGN THE DOCKING RING IN THE ROLL AND TRANSLATIONAL DIRECTIONS.

(B} INTERFACING SUBSYSTEM(S):
NC EFFEGT ON INTEFIFAGINE SUBSYSTEMS,

{C) MISSION:
FOTENTIAL LOSS OF DOCKING FOLLOWING BECOND FIXER FAILING TO LOCK,

{D) CREW, VERICLE, AND ELEMENT(S):
NO EFFECT ON CREW AND VEHICLE.

(E) FUNGTIONAL CRITICALITY EFFECTS!

FIRST FIXER FAILURE - LOSS OF PARTIAL CAPABILITY TO UMIT PITCH AND YAW
MOVEMENT OF THE DOCKING RING, SECOND FIXER FAILURE - WORST CASE, LOSS OF
CAPABILITY TO ALIGN THE DOCKING RING IN THE ROLL AND TRANSLATIONAL
DIRECTIONS FOR MATING AND STRUCTURAL LATCHING OF THE INTERFAGE. LOSS OF
CAPABILITY TO PERFORM DOCKING RESULTING IN LOSS OF MISSION OBJECTIVES.

DESIGN CRITICALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED N F): WA

(F} RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
N/A (THERE ARE NO WORKAROUNDS TO CIRCUMYENT THIS FAILURE.)

=TIME FRAME - -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYE
TIME FROM FAILURE DCCURRENCE TO DETECTION: SECONDS TO MINUTES
TIME FROM DETECTION TO COMPLETED COARECTIVE ACTHON: N/,

I5 TIME REQUIAED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
M/A

RATIOMALE FOR TIME TD CORRECTING ACTION V5 TIME TO EFFECT:
THERE IS NQ CORREGTIVE ACTION TO A FAILURE TO LOGK BOTH FIXERS.
HAZARDS REFORT NUMBER(S): NONE

HAZARD{S) GESCRIPTION:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
NUMBER: ME-155-BMO0S- 01
(DOESN'T APPLY TD PMAZT
PASSIVE MECHANISM)

WA,

«DISPOSITION RATIONALE-

" {A) DESIGN:

THE DIFFERENTIAL FIXER ALLOWS FOR PITCH AND YAW MOVEMENT CF THE RING ONLY.
AREDUNDANT WINDINGS, POWERED BY SEPARATE SOURCES, ARE PROVIDED FOR
LOCKING OF FIXERS, DIFFERENTIAL ASSEMBLY S COMPLETELY ENCASED TO PREVENT
THE INTRODUCTION OF CONTAMINATION LARGE ENQUGH TO CAUSE THE FiXER TO JAM
IN THE UNLOCKED POSITION.

IﬁﬂAD ANALYSIS HAS SHOWN THAT THE CENTERING SPRINGS WILL HELP ALIGN THE
ING.

(B) TEST:
“REFER TO “APPENDHX B® FOR DETAILS OF THE FOLLOWING ACCEPTANGE AND
EEELEIFICATIDN TESTE OF THE DOCKING MECHANISMS RELATIVE TO THIS FAILURE

KING M JESTE:
ELECTRICAL CIRCUIT VERIFIGATION TEST
INSULATION ELECTRICAL RESISTANCE TEST
FIXER FUNCTIOMAL PERFORMANCE TEST
AETRACTION FORCE LOADS TEST
VIBRATION TEST

THERMAL VACUUM TEST

LOCKING MECHANISM GUALIFICATION TESTS:
ELECTRICAL CIRCUIT VERIFICATION TEST

INSULATION ELECTRICAL RESISTANCE TEST
TRANSPORTABILITY STRENGTH TEST
VIBRATION TEST

SHOCK-BASIC DESIGN TEST

THERMAL VACUUM TEST

. SIX-DEGREE-OF-FREEDUM TEST

SERVICE LIFE TEST

FIXER LIMIT LOAD TEST

FIXER ULTIMATE LOAD TEST

DISASSEMBLY INSPECTION

QMRED - TURNAROCOUND CHECKQUT TESTING 15 ACCOMPLISHED [N ACCORDANCE WITH
DMAED,

Ll

SPom@Ntiin bk fa b

e |

(C) INSPECTION:

RECENVING INSPECTION

COMPONENTS ARE SUBJECTED TO A 100% RECEIVING INSPECTION PRIOR TO
INSTALLATION.

CONTAMINATION CONTROL
CORRDSION PROTECTION PROVISIONS AND CONTAMINATION CONTROL VERIFIED BY

INSPECTION. CHECK OF RDOM CLEANLINESS; PARTS WASHING AND OTHER
OPERATIONS OF THE TECHNCLOGICAL PROCESS WHICH PROVIDES CLEANLINESS ARE

VERIFIED BY INSPECTION.
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FAILURE MODES EFFECTS ARALYSIS [FMEA) = CIL FAILURE MODE
NUMZER: M8-155-BM00%- 01
(DOESN'T APPLY TO PMA2/3
PASSIVE MECHANISM)

CRITICAL PROCESEEE
ANCDIZING, HEAT TREATING, SCLDERING, CHEMICAL PLATING AND CURING VERIFIED

BY INSPECTION.

ASSEMBLYANSTALLATION
TORQUE. ADJUSTMENTS AND TOLERANCES ACCORDING TO TECHNICAL REQUIREMENTS

OF THE DRAWINGS ARE VERIFIED BY INSPECTION.

TESTING
ATPATPIOMASD TESTING VERIFIED 8Y INSPECTICN.

HANDLING/PACKAGING
HANDLING/PACKAGING PROCEDURES AND REQUIREMENT FOR SHIPMENT VERIFIED BY
INSPECTION,

{D) FAILURE HISTORY:
DATA QM TEST FALUAES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES

EXPERIENCED DURING GROUND PROCESSING COF ODS DOCKING MECHANISMS CAN BE
FOUND IN PRACA DATA BASE.

(E) OPERATIONAL USE:

NONE. LOGKED FIXER ON THE REMAMING DIFFEAENTIAL WILL RESTRICT PITCH AND
YAW MOVEMENT OF THE RING. ALIGNMENT MAY BE LOST FOLLOWING FAILURE OF
BOTH FIXERS. HOWEVER THE CENTERING SPRINGS AND DODCKING MECHANISM
HYSTERESIS WILL DAMP OUT RELATIVE MOVEMENT OF THE RING AND HELP KEEP RING
ALIGNED. THIS ASSUMES THAT HO RING OSCILLATIDNS EXIST PRIOR TO RETRACTING
THE RING FROM IT'S FORWARD PDSITION.

- APPROVALS -
PRODUCT ASSURANCE ENGR. : M. NIKDLAYEVA
DESIGN ENGINEER : E.BOBROV
NASA S5/MA :
NASA SUBSYSTEM MANAGER
JSC MDD
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